Conformational study of O-glycosylated threonine containing peptide models.
1H n.m.r. studies of Z-Thr-OMe, Z-Thr-Ala-OMe, Z-Ala-Thr-OMe and their glycosylated derivatives indicate the possibility of an intramolecular hydrogen bond between Thr N alpha H and the N-acetyl carbonyl of the carbohydrate moiety, 3,4,6-tri-O-acetyl-2-acetamido-2-deoxy-alpha-D-galactopyranose (AcGalNAc). This is especially true in the case of Z-Thr(AcGalNAc)-Ala-OMe, suggesting that the strength of this hydrogen bond is dependent on the neighboring amino acids on the carbonyl terminal side of Thr. The existence of such a hydrogen bond implies a conformation in which the carbohydrate moiety is restricted to an orientation with its plane roughly perpendicular to the peptide backbone. In such an orientation, steric problems will be minimized in the case of clustered O-glycosidically linked Thr(Ser) residues as found in human erythrocyte glycophorin. A locked orientation of the carbohydrate moiety with respect to the peptide backbone may also play a conformational role in antifreeze glycoproteins.